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(54) OPTICAL PICKUP, OPTICAL DISK REPRODUCING DEVICE AND METHOD 
THEREFOR 

(57)Abstract: 

PURPOSE: To reproduce optical disks having various 
kinds of recording densities by using an optical pickup 
mounting a semiconductor laser and an objective lens. 
CONSTITUTION: In an optical disk of high recording 
density, the central part of the cross section of a laser 
beam is zonally shielded between a light source and an 
objective lens, a main lobe LBm and a side lobe LBs are 
arranged in the direction of a track, the optical disk is 
reproduced by means of the main lobe component, in an 
optical disk of ordinary recording density, the optical disk 
is reproduced by an ordinary beam spot LB not shielded 
between the light source and the objective lens and, in 
an optical disk of low recording density, the disk is 
reproduced by zonally shielding both sides of the cross 

section of the laser beam, respectively, between the light source and the objective lens and 
making the diameter of the beam spot LBB in the direction of the track longer than a standard 
diameter. 



^^^^ 




LEGAL STATUS 

[Date of request for examination] 



08.12.2000 



http://vvwl9.ipdl.ncipi.go.jp/PAl/result/detaiymain/wAAAqxaiLQDA407287859P4.htm 1 1/8/2005 



Searching PA J Page 2 of 2 

[Date of sending the examiner's decision of 18.09.2001 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwl9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAAqxaiLQDA407287859^ 11/8/2005 



JP,07-287859,A [CLAIMS] Page 1 of 2 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The incidence side optical system which draws the laser beam by which outgoing radiation is 
carried out from the light source, and an optical disk side is made to condense with an objective lens, In 
the optical pickup which has the reflection side optical system which leads said laser beam reflected in 
respect of an optical disk to a photodetector through said objective lens Said light source of said 
incidence side optical system, and a protection-from-light means to shade the predetermined part of a 
laser beam cross section between said objective lenses, An optical pickup switchable to the die length 
which establishes the driving means which drives this protection-from-light means and switches the 
above-mentioned predetermined part, changes, and becomes settled according to a shaded part about the 
path of the direction of a truck of the beam spot. 

[Claim 2] It is the optical pickup which switches the standard condition which said driving means does 
not shade in claim 1, and the both-sides protection-from-light condition which shades respectively a part 
for the both ends of a laser beam cross section to band-like so that the path of the direction of a truck of 
the beam spot may become longer than standard condition. 

[Claim 3] Said driving means is the optical pickup which switches the central protection-from-light 
condition which shades the central part of a laser-beam cross section to band-like, and the both-sides 
protection-from-light condition which shades respectively a part for the both ends of a laser-beam cross 
section to band-like so that the path of the direction of a truck of the beam spot may become longer than 
standard condition so that the beam spot may be divided into a main lobe component and a side-lobe 
component in claim 1 and it may be arranged in the direction of a truck, and reproduces a main lobe 
component in the state of central protection from light. 

[Claim 4] Said driving means is the optical pickup which switches the central protection-from-light 
condition which shades the central part of a laser-beam cross section to band-like, the standard condition 
which does not shade, and the both-sides protection-from-light condition which shade respectively a part 
for the both ends of a laser-beam cross section to band-like so that the path of the direction of a truck of 
the beam spot may become longer than standard condition so that the beam spot is divided into a main 
lobe component and a side-lobe component in claim 1 and it may be arranged in the direction of a truck, 
and reproduces a main lobe component in the state of central protection from light. 
[Claim 5] It is the optical pickup said whose light source is semiconductor laser with a wavelength of 
635nm in claim 1, claim 2, claim 3, or claim 4. 

[Claim 6] It is the optical pickup said whose light source is semiconductor laser with a wavelength of 
670nm in claim 1, claim 2, claim 3, or claim 4. 

[Claim 7] It is the optical pickup said whose protection-from-light means is a liquid crystal shutter in 
claim 1, claim 2, claim 3, claim 4, claim 5, or claim 6 and said whose driving means is a liquid crystal 
driver. 

[Claim 8] The optical disk regenerative apparatus equipped with the optical pickup of claim 1, claim 2, 
claim 3, claim 4, claim 5, claim 6, or claim 7, a means to input the recording density of the optical disk 
for playback, and the control means that orders said driving means the part which should shade 
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according to recording density so that recording density is high and the path of the direction of a truck of 
the beam spot may become short. 

[Claim 9] The optical disk regenerative apparatus equipped with the optical pickup of claim 1, claim 2, 
claim 3, claim 4, claim 5, claim 6, or claim 7, a means to distinguish the recording density of the optical 
disk for playback, and the control means that orders said driving means the part which should shade 
according to recording density so that recording density is high and the path of the direction of a truck of 
the beam spot may become short. 

[Claim 10] The optical pickup of claim 4, and a means to input the recording density of the optical disk 
for playback, In the high recording density [ optical disk / for playback ] in the comparison with the 
specification of the optical pickup concerned, order it said central protection-from-light condition to said 
driving means, and it plays an optical disk based on a main lobe component. In the case of the recording 
density to which the optical disk for playback suits the specification of the optical pickup concerned, 
order it said standard condition to said driving means, and it plays an optical disk. In the low recording 
density [ optical disk / for playback ] in the comparison with the specification of the optical pickup 
concerned, it is the optical disk regenerative apparatus equipped with the control means which orders it 
said both-sides protection-from-light condition to said driving means, and plays an optical disk. 
[Claim 1 1] The optical pickup of claim 4, and a means to distinguish the recording density of the optical 
disk for playback, In the high recording density [ optical disk / for playback ] in the comparison with the 
specification of the optical pickup concerned, order it said central protection-from-light condition to said 
driving means, and it plays an optical disk based on a main lobe component. In the case of the recording 
density to which the optical disk for playback suits the specification of the optical pickup concerned, 
order it said standard condition to said driving means, and it plays an optical disk. In the low recording 
density [ optical disk / for playback ] in the comparison with the specification of the optical pickup 
concerned, it is the optical disk regenerative apparatus equipped with the control means which orders it 
said both-sides protection-from-light condition to said driving means, and plays an optical disk. 
[Claim 12] When the optical disk for playback is high recording density Shade the central part of a 'laser 
beam cross section to band-like between the light source of an optical pickup, and an objective lens, and 
the main lobe component and side-lobe component of a super resolution phenomenon are made to 
arrange in the direction of a truck. Based on a main lobe component, play an optical disk, and when the 
optical disk for playback is the usual recording density Play an optical disk by the standard condition 
which does not perform protection from light between the light source of an optical pickup, and an 
objective lens, and when the optical disk for playback is low recording density The optical disk playback 
approach which plays an optical disk where it shaded respectively a part for the both ends of a laser 
beam cross section to band-like between the light source of an optical pickup, and an objective lens and 
the path of the direction of a truck of the beam spot is made longer than standard condition. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an optical pickup, an optical disk regenerative 
apparatus, and the optical disk playback approach. In detail, it is related with playback of the optical disk 
with which recording density differs. 
[0002] 

[Description of the Prior Art] When the protection-from-light component which reduces the optical 
reinforcement near the core of the beam cross section of a laser beam between the light source of an 
optical pickup and an objective lens is prepared and the information recording surface of an optical disk 
is made to condense the beam spot, the beam spot comes to be constituted by a main lobe component 
and the side-lobe component for a super resolution phenomenon. 

[0003] The shortest pit length at the time of the 60-minute playback by eight-to-fourteen modulation (pit 
length of 3T) is about 0.97 [mum], and the track pitch of the compact disk (CD) in the conventional 
format of a diameter 12 [cm] is about 1.6 [mum]. With the conventional equipment which plays CD of 
this recording density, the diameter of a laser beam spot is extracted to 1.5 [mum] extent using the 
optical pickup equipped with the objective lens of numerical aperture 0.45, and the semiconductor laser 
of wavelength 780 [nm], CD is rotated in the range of linear velocity 1.2-1.4 [m/s (second)], and the 
audio data of the transfer rate of 1 .4 [MHz] are reproduced. 
[0004] 

[Problem(s) to be Solved by the Invention] The semiconductor laser of short wavelength is developed, 
and if this semiconductor laser is used for an optical pickup, it will become reproducible [ an optical 
disk with recording density higher than before ]. Therefore, it is thought in the near future that the 
optical disk of various recording density comes to be offered. For example, by the digital video disc 
adapted to MPEG 2 which is future near specification, since about 4 over the past times recording 
density is needed, it is thought that the optical disk of the recording density which is this 4 double extent 
comes to be offered. 

[0005] For this reason, although refreshable equipment is expected the optical disk of high recording 
density like the above, in order for there to be a situation that the optical disk of the conventional 
recording density also coexists and to, also offer the optical disk of recording density other than the 
above (for example, twice over the past) further on the other hand, as a future near regenerative 
apparatus, the optical disk of various recording density is wanted to be reproducible. That is, to be 
equipment equipped with the function as a compatible machine is desired. 

[0006] What is necessary is to have both semiconductor laser of the short wavelength corresponding to 
the optical disk of high recording density, and semiconductor laser of the conventional wavelength (780 
[nm]) corresponding to the optical disk of the conventional recording density, and just to use the optical 
pickup which can switch and use these, in order to have a function as a compatible machine. Or what is 
necessary is to have both objective lens of the big numerical aperture corresponding to the optical disk 
of high recording density, and objective lens of the conventional numerical aperture (0.45), and just to 
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use the optical pickup which can switch and use these. 

[0007] However, not only becoming disadvantageous in cost but it is difficult to carry the 
semiconductor laser of two or more sorts of wavelength in an optical pickup, or to carry the objective 
lens of two or more sorts of numerical aperture in an optical pickup structural. Moreover, it is very 
difficult to constitute two or more sorts of semiconductor laser and objective lenses switchable. 
[0008] This invention aims at enabling it to play the optical disk of various recording density using the 
optical pickup which carried one semiconductor laser and one objective lens. Moreover, it aims at 
enabling it to acquire the regenerative signal of high quality with any recording density. Moreover, it 
aims at enabling it to play the optical disk of high recording density, without using the semiconductor 
laser of extremely short wavelength. 
[0009] 

[Means for Solving the Problem] The incidence side optical system which invention of claim 1 draws 
the laser beam by which outgoing radiation is carried out from the light source, and an optical disk side 
is made to condense with an objective lens, In the optical pickup which has the reflection side optical 
system which leads said laser beam reflected in respect of an optical disk to a photodetector through said 
objective lens Said light source of said incidence side optical system, and a protection-from-light means 
to shade the predetermined part of a laser beam cross section between said objective lenses, It is an 
optical pickup switchable to the die length which establishes the driving means which drives this 
protection-from-light means and switches the above-mentioned predetermined part, changes, and 
becomes settled according to a shaded part about the path of the direction of a truck of the beam spot. 
The above-mentioned driving means is a means which switches the standard condition which does not 
shade, and the both-sides protection-from-light condition which shades respectively a part for the both 
ends of a laser beam cross section to band-like so that the path of the direction of a truck of the beam 
spot may become longer than standard condition in claim 2. Moreover, in claim 3, as it separates into a 
main lobe component and a side-lobe component and the beam spot is arranged in the direction of a 
truck, it is the means which switches the central protection-from-light condition which shades the central 
part of a laser beam cross section to band-like, and a both-sides protection-from-light condition, and in 
the central protection-from-light condition, an optical disk is played based on a main lobe component. 
Moreover, in claim 4, it is the means which switches a central protection-from-light condition, standard 
condition, and a both-sides protection-from-light condition, and an optical disk is played based on a 
main lobe component in the central protection-from-light condition. Moreover, the above-mentioned 
light source is semiconductor laser with a wavelength of 635nm in claim 5, and is semiconductor laser 
with a wavelength of 670nm in claim 6. Moreover, in claim 7, the above-mentioned protection-from- 
light means is a liquid crystal shutter, and the above-mentioned driving means is a liquid crystal driver. 
[0010] Invention of claim 8 is the optical disk regenerative apparatus equipped. with the optical pickup 
of claim 1 - claim 7, a means to input the recording density of the optical disk for playback, and the 
control means that orders said driving means the part which should shade so that recording density is 
high and the path of the direction of a truck of the beam spot may become short according to recording 
density. In claim 9, it replaced with a means to input the recording density of the optical disk for 
playback, and has a means to detect and distinguish the recording density of this optical disk. 
[001 1] While invention of claim 10 uses the input means of the recording density of the optical pickup 
of claim 4, and the optical disk for playback As a control means, for the optical pickup concerned, in 
high recording density, order it said central protection-from-light condition to said driving means, and 
the recording density of the optical disk for playback plays an optical disk based on a main lobe 
component. In the case of the recording density which suits the optical pickup concerned, order it said 
standard condition to said driving means, and it plays an optical disk. In the low recording density in the 
comparison with the specification of the optical pickup concerned, the control means which orders it 
said both-sides protection-from-light condition to said driving means, and plays an optical disk is used. 
In claim 1 1, it replaced with the input means of the recording density of the optical disk for playback, 
and has a means to detect and distinguish the recording density of this optical disk. 
[0012] Invention of claim 12 When the optical disk for playback is high recording density, shade the 
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central part of a laser beam cross section to band-like between the light source of an optical pickup, and 
an objective lens, make the main lobe component and side-lobe component of a super resolution 
phenomenon arrange in the direction of a truck, and an optical disk is played based on a main lobe 
component. An optical disk is played by the standard condition which does not perform protection from 
light between the light source of an optical pickup, and an objective lens when the optical disk for 
playback is the usual recording density. When the optical disk for playback is low recording density, it is 
the optical disk playback approach which plays an optical disk where it shaded respectively a part for 
the both ends of a laser beam cross section to band-like between the light source of an optical pickup, 
and an objective lens and the path of the direction of a truck of the beam spot is made longer than 
standard condition. 
[0013] 

[Function] Let the path of the direction of a truck of the beam spot be the die length of the request 
corresponding to a shaded part by shading the part of a request of a laser beam cross section between the 
light source of incidence side optical system, and an objective lens. For example, since it is separated 
into a main lobe component and a side-lobe component by the super resolution phenomenon and 
recording information is reproduced in the state of said central protection from light based on a main 
lobe component, the path of the direction of a truck of the beam spot becomes shorter than a criterion. 
Moreover, in the state of said both-sides protection from light, the path of the direction of a truck of the 
beam spot becomes longer than a criterion. 
[0014] 

[Example] Hereafter, the example of this invention is explained. Drawing 1 shows the configuration of 
the optical system of the optical pickup of an example, and drawing 2 shows the beam spot 
corresponding to the protection-from-light condition and each protection-from-light condition by the 
protection-from-light component 50 in this optical system. 

[001 5] In drawing 1 , after the laser beam by which outgoing radiation is carried out from semiconductor 
laser 1 1 is made into parallel light by the collimator lens 13 and penetrates the protection-from-light 
component 50, a beam splitter 15, and the quarter- wave length plate 17, it is condensed on the 
information recording surface of optical disk D with an objective lens 19. After being reflected by this 
information recording surface, making into parallel light next the laser beam condensed on the 
information recording surface of optical disk D with an objective lens 19 and penetrating the quarter- 
wave length plate 17, it is reflected by the beam splitter 15. A part of reflected light by the beam splitter 
15 is detected by the photodetector 25 through a slit 60, after passing along a convergent lens 21 and 
being reflected by the parallel monotonous half mirror 23. A part of other reflected lights by the beam 
splitter 15 penetrate the parallel monotonous half mirror 23, and it is detected by the photodetector 27. 
Although a beam splitter 15 is used for branching of light and optical isolation is performed in the 
optical system of drawing 1 , the optical system which has a function with the same said also of the half 
mirror of each mold or the half mirror of a monotonous mold instead of a beam splitter 15 is acquired. 
Moreover, the parallel monotonous half mirror 23 is not limited to an parallel plate, but the half mirror 
of a square shape can be used similarly. 

[0016] As it is a liquid crystal shutter and is shown in drawing 2 R> 2, the above-mentioned protection- 
from-light component 50 can switch the central protection-from-light condition (a) which shades a 
central part to band-like, and the reference condition (b) which does not shade and the both-sides 
protection-from-light condition (c) which shades a part for both ends to band-like, and can realize it. In a 
central protection-from-light condition (a), the beam spot on optical disk D is a main lobe LBm at a 
super resolution phenomenon. Side lobe LBs of the both sides It dissociates and these are arranged along 
the direction of a truck (the inside of drawing 2 , two-dot chain line arrow head). In this case, it sets and 
is a main lobe LBm. The path of the direction of a truck becomes shorter than the usual beam spot LB in 
standard condition (b). In standard condition (b^ the beam spot LB is in the usual condition. In a both- 
sides protection-from-light condition (c), it is the beam spot LBB on optical disk D. It becomes longer in 
the direction of a truck than the usual beam spot LB in standard condition (b). 

[0017] For this reason, when [ of wavelength 680 [nm] ] the optical pickup which carries semiconductor 
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laser and the objective lens of numerical aperture 0.55 is used it is shown in drawing 3 as - the 
recording density (a track pitch 1.6 [mum] --) conventional in the both-sides protection-from-light 
condition (c) the optical disk of 3T pit length 0.97 [mum] - reproducing - one (a track pitch 1.0 [mum] 
— ) 3 times [ over the past by standard condition (b) ] the recording density of this It becomes possible to 
switch respectively so that the optical disk of 3T pit length 0.56 [mum] may be played and the optical 
disk of one (track pitch 0.85[mum]3T pit length 0.48 [mum]) 4 times [ over the past by the main lobe 
LBm of a central protection-from-light condition (a) ] the recording density of this may be played. 
[0018] in addition, although drawing 3 is the case of numerical aperture 0.55 on wavelength 680 [nm], 
the relation same about other various combination (example: — wavelength 635 [nm] — numerical 
aperture 0.51 and wavelength 670 [nm] numerical aperture 0.54 and wavelength 530 [nm] ~ 
numerical-aperture 0.43 grade) is realized. Therefore, it becomes possible to constitute the optimal 
compatible equipment from choosing the wavelength of semiconductor laser, and the numerical aperture 
of an objective lens so that the recording density of the optical disk with which a commercial scene is 
provided may be suited, and constituting three conditions switchable like the above. Moreover, in the 
state of a central protection-from-light condition (a) and both-sides protection from light (c), by 
adjusting a face shield product suitably, since it is possible to adjust the die length of the path of the 
direction of a truck of a main lobe LBm or the beam spot LBB the optimal, the more nearly optimal 
playback is attained. 

[0019] Next, the control which switches the protection-from-light component 50 is explained like the 
above. Drawin g 4 shows the circuitry of the optical disk regenerative apparatus of an example. 
[0020] With the regenerative apparatus of illustration, the recording density of the optical disk for 
playback was distinguished with the system controller, and the condition of the protection-from-light 
component (liquid crystal shutter) 50 is switched like said drawing 2 by sending the command signal 
according to the result to the liquid crystal driver 5 1 . In addition, the recording density of the optical 
disk for playback may be constituted so that it may input from an actuation display, and it may be 
constituted so that the recording density of the optical disk for playback may be detected. In that case, 
for example, the recording density information on the optical disk concerned is recorded on the TOC 
area of an optical disk with standard recording density, this recording density information may be read 
by the beam spot of the standard condition (b) of drawing 2 at the time of playback initiation, it may 
process in CD signal-processing section, and this may be taken in to a system controller. Moreover, you 
may make it other well-known methods detect the recording density of the optical disk for playback. 
[0021] In addition, although the above-mentioned example has described the case where the protection- 
from-light component 50 is a liquid crystal shutter, it is also possible to constitute the switchable 
protection-from-light component 50 mechanically. That is, the protection-from-light component 
corresponding to each condition of drawing 2 is prepared respectively, and a mechanical change-over 
also becomes possible by shifting the protection-from-light component corresponding to the recording 
density of the optical disk for playback to the location within an optical path of drawing 1 by motorised, 
and positioning it. 
[0022] 

[Effect of the Invention] As mentioned above, in this invention, the part of a request of a laser beam 
cross section is shaded between the light source of incidence side optical system, and an objective lens, 
and the path of the direction of a truck of the beam spot is made into the die length of the request 
corresponding to a shaded part. For this reason, for example, an optical disk with recording density 
higher than a criterion is reproducible with said central protection-from-light condition by reproducing 
recording information based on the main lobe component of a super resolution phenomenon. Moreover, 
since the path of the direction of a truck of the beam spot becomes longer than a criterion in the state of 
said both-sides protection from light, an optical disk with recording density lower than a criterion is 
reproducible. Moreover, when not shading, the optical disk of the recording density which suits the 
specification of the optical pickup concerned can be played. That is, the optical disk of various recording 
density is reproducible using the optical pickup which carried one semiconductor laser and one objective 
lens. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The mimetic diagram showing the device of the optical pickup of an example. 
[Drawing 2] The mimetic diagram showing the beam spot corresponding to the protection-from-light 
condition and each condition of a liquid crystal shutter. 

[Drawing 3] The mimetic diagram showing the pit size and the beam spot corresponding to the 
recording density and each recording density of an optical disk for playback. 

[Drawing 4] The block diagram showing the circuitry of the optical disk regenerative apparatus of an 
example. 

[Description of Notations] 

50 Protection-from-Light Component (Liquid Crystal Shutter) 
60 Slit 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
(a) (b) 
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[Drawing 3] 
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